A cis-acting element in the coding region of cyclin B1 mRNA couples subcellular localization to translational timing.
Subcellular localization of messenger RNAs (mRNAs) to correct sites and translational activation at appropriate timings are crucial for normal progression of various biological events. However, a molecular link between the spatial regulation and temporal regulation remains unresolved. In immature zebrafish oocytes, translationally repressed cyclin B1 mRNA is localized to the animal polar cytoplasm and its temporally regulated translational activation in response to a maturation-inducing hormone is essential to promote oocyte maturation. We previously reported that the coding region of cyclin B1 mRNA is required for the spatio-temporal regulation. Here, we report that a sequence, CAGGAGACC, that is conserved in the coding region of vertebrate cyclin B1 mRNA is involved in the regulation. Like endogenous cyclin B1 mRNA, reporter mRNAs harboring the sequence CAGGAGACC were localized to the animal polar cytoplasm of oocytes, while those carrying mutations in the sequence (with no change in the coding amino acids) were dispersed in the animal hemisphere of oocytes. Furthermore, translational activation of the mutant mRNAs was initiated at a timing earlier than that of endogenous and wild-type reporter mRNAs during oocyte maturation. Interaction of CAGGAGACC with proteins in vitro suggests that this sequence functions in collaboration with a trans-acting protein factor(s) in oocytes. These findings reveal that the sequence in the coding region of cyclin B1 mRNA plays an important role as a cis-acting element in both subcellular localization and translational timing of mRNA, providing a direct molecular link between the spatial and temporal regulation of mRNA translation.